General Considerations
All reagents were purchased from Aldrich or Alfa-Aesar and used without further purification unless otherwise stated. Where anhydrous solvents were required, THF was freshly distilled from sodium benzophenone ketyl radical, CH 2 Cl 2 was freshly distilled from calcium hydride and CHCl 3 was freshly distilled from calcium chloride under a nitrogen atmosphere.
Anhydrous DMF was obtained "sure-sealed" from Sigma-Aldrich. Triethylamine was distilled from calcium hydride and stored, under nitrogen, over potassium hydroxide pellets.
All non-aqueous reactions were carried out under a nitrogen atmosphere. Analytical thin layer chromatography (TLC) was conducted using Merck Kieslegel 0.25 mm silica gel precoated aluminium plates with fluorescent indicator active at UV 254 . Purification by column chromatography was carried out using Merck Kieselgel 60 silica gel. NMR spectra were obtained using Bruker DRX500 or Bruker DPX300 spectrometers operating at 500.13 MHz or 300.13 MHz for 1 H spectra and 125.76 MHz or 75.47 MHz for 13 C spectra as stated.
Proton spectra are referenced to TMS at 0.00 ppm, and carbon spectra to CDCl 3 at 77.4 ppm, unless otherwise stated. Melting points were determined using a Griffin D5 variable temperature apparatus and are uncorrected. IR spectra were obtained using Perkin-Elmer FTIR spectrometer. Microanalysis was carried out on a Carlo Erba Elemental Analyser MOD 1106 instrument. High Resolution Mass Spectra (HRMS) were recorded on a Micromass GCT Premier using electron impact ionisation (EI) or a Bruker Daltonics micrOTOF using electro spray ionisation (ESI).
Compounds 1, 2 and 4 were synthesized as described previously. 1,2 Compounds 3, 5 and 6
were synthesized as described below:
2-Amino-6-tridecylpyrimidin-4-ol
This compound was synthesized following established literature procedures. 3 Triethylamine (50.0 mL, 360 mmol) was added to a suspension of potassium ethyl malonate (40.8 g, 240 mmol) in MeCN (250 mL) that was stirring at 0°C. The reaction mixture was stirred for 15 mins before magnesium chloride (28.5 g, 300 mmol) in MeCN (80 mL) was added and allowed to warm to 10°C. After stirring for 2 hrs the reaction mixture was cooled to 0°C before myristoyl chloride (32.6 mL, 120 mmol) was added dropwise. The reaction mixture was warmed to room temperature and stirred for 16 hrs before the solvents were evaporated in vacuo. The resultant solid was dissolved in Et 2 O (350 mL) and washed with 30% aqueous hydrochloric acid (250 mL) and saturated aqueous sodium bicarbonate (100 mL) before the 
N-(4,5-Dimethoxy-2-nitrobenzyl)-N-(4-oxo-6-tridecyl-1,4-dihydropyrimidin-2-

Determination of Fidelity
Fidelity was calculated as described by Zimmerman. 7 Briefly, the composition of the mixture at each stage of the signalling cascade was calculated using HySS and the measured binding constants. 
